Effect of irradiation and annealing performed with bias voltage applied across the

coupling capacitors on the interstrip resistance of ATLAS ITk silicon strip sensors

@ 4 ATLASI17LS miniature sensors developed by the ATLAS ITk strip collaboration were gamma
irradiated by 69Co source to the TID of 57.2 Mrad - samples W213 and W214 were irradiated
with Vyias = 0.5 V applied across their coupling capacitors.

@ All irradiated samples were annealed for 80 minutes at +60°C, with the V};.s = 0.5 V applied
across the coupling capacitors of roughly half of the strips of samples W213 and W214 during
the annealing process.

@ Measured data indicates that R;,¢ values of samples irradiated with V4.5 applied over the
coupling capacitors are reduced by 25% compared with samples irradiated without Vj;as.

@ Application of V},;45 during the annealing process seems to compensate this effect - the ratio
between averaged Rin¢ value measured for sensor W213 (W214) and the averaged Rjp
obtained for W215 and W219 with no wire bonds is 0.90 (1.07) and 0.62 (0.87) for strips
annealed with and without the V4,;,5 applied across the coupling capacitors, respectively.

@ The presented findings confirm our planning and viability of the sensor technology for the
ATLAS ITk strip program.

§ o, —— Wet3anncaled (strps 810 with Lv) § | —— Wetdaneded (suips 46 wih LY)
5 ——— W213 annealed (strips 18-20 with LV} Fs00f— — W214annealed (strips 20-22 with LV)
o ———— W213 annealed (strips 76-78 no LV) oS00 w214 annealed (strips 48-50 with L)
———— W213 annealed (strips 90-92 no LV) [ — Wa2i4annealed (strips 74-76 no LV)
W213 annealed (sirips 98-100 no LV) 00— m:: ::;::f:e(:""’s 981000 LY)
——- W213 unannealed E -
[ w214 ann. 4-6: 240.7 MQ (@400 V), 554.7 MO (@500 V)
213 ann. 8-10: 182.5 MQ (@400 V). 418.5 MQ (@500 V) [ W214 ann. 20-22: 187.9 MQ (@400 V), 438.2 MQ (@500 V)
W213 ann. 18-20: 160.8 MQ (@400 V), 371.0 MQ (@500 V) 300f— W214 ann. 48-50: 185.5 MQ (@400 V), 432.3 MQ (@500 V)
W213 ann. 76-78: 118.8 MQ (@400 V), 278.2 MQ (@500 V) ™ Wa14 ann. 7476, 171.4 1 (9400 V), 399, MO (9300 V)
W213 ann. 90-92: 111.7 MQ (@400 V), 262.3 MQ (@500 V) F w214 ann. 98-100: 160.0 MQ (@400 V), 374.6 MQ (@500 V)
W213 ann. 98-100: 126.5 MO (@400 V), 296.4 MQ (@500 V) 200F— W214 unann. 43.3 MO (@400 V)
W213 unann. 39.5 MQ (@400 V) m
100~
— ‘ JF — ‘
700 200 300 w0 50 700 200 300 w0 EX
Depletion voltage (V) Depistion voltage {0




